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Abstract 
Disregarding age, type 2 diabetes mellitus represents a major health problem for patients as well as for their families. 
Complications induced by the evolution of diabetes and the related conditions have a negative impact on the autonomy and 
quality of life, and imply a heavy burden on health and social care system. The increase of life-expectancy has induced higher 
disease prevalence in elderly population together with a strong financial contribution, which sometimes exceeds their resources. 
Firstly, we aimed to study whether the socioeconomic status explains the tendency for the hypertension status, both for the 
elderly and adult groups studied. Secondly, we focused on hypertension and other risk factors that may increase these patients 
risk of developing diabetes. The analysis was carried out on a number of 259 people included into the study. They were selected 
from two primary care offices in the urban area of Iasi, Romania. Using logistic regression for the hypertensive status, we found 
that the variables describing the socioeconomic status are all significant predictors, except for the current level of income. For a 
cut-off level of 0.5 for the predicted probability, in the groups with high and medium education, the threshold age of becoming 
hypertensive is around 50 years old, about 10 years earlier than for people with low education level. The hypertensive status and 
the duration of hypertension had a significant influence over the occurrence of diabetes mellitus. This influence was surpassed by 
that of the heredo-collateral antecedents of diabetes mellitus and by the presence of the abdominal obesity assessed by waist 
circumference. 
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1. Introduction 
Disregarding age, type 2 diabetes mellitus represents a major health problem for patients as well as for their 
families. Complications induced by the evolution of diabetes and the related conditions have a negative impact on 
the autonomy and quality of life, and imply a heavy burden on health and social care system. 
Some world health societies have promoted guidelines for managing hypertension and diabetes especially for 
adults, Kirkman et al. (2012). However, there is a growing prevalence of elderly population, cumulating 
comorbidities requiring much more attention and financial support, different with respect to other age groups. 
The senescence associates changes in glucose metabolism, with an evolution towards diabetes mellitus, both 
accelerating the biological ageing and the occurrence of various pathological conditions, Takahashi et al. (2006). 
The prevalence of type 2 diabetes mellitus has been shown to rise exponentially from adults to young elderly and 
middle elderly groups, Wild et al. (2004). Some studies assess that the prevalence of diabetes mellitus is almost 20% 
in a population between 60 and 74 years old, Harris et al. (1998). 
Diabetes mellitus can be a late diagnosis, forgone by impaired glucose tolerance or impaired fasting glucose. The 
last two are called prediabetes and are included among the metabolic syndrome (MetS) criteria, together with 
dyslipidemia and abdominal obesity (given by the pathological waist circumference), hypertension (> 130/85 
mmHg) with or without treatment, and insulin resistance. An important cluster of risk factors for total cardiovascular 
morbi-mortality are the abdominal or visceral obesity defined by waist circumference values larger than 102 cm in 
men and 88 cm in women, dyslipidemia which may include high values for total Cholesterol (more than 180 mg/dL), 
or LDL-Cholesterol (more than 130 mg/dL), or triglycerides (> 150 mg/dL), or lower HDL-Cholesterol (< 40 mg/dL 
for men and < 50 mg/dL for women), Rader (2007). Waist circumference, although is not related to height, is 
correlated to visceral adiposity. Waist circumference measures the abdominal adipose tissue, Han et al. (1995), 
Pouliot et al. (1994). 
In patients with or without risk factors for cardio-metabolic morbidity, the clinical guidelines have provided 
evidences for the benefits of a good management of all metabolic syndrome components. The metabolic syndrome 
criteria are the same for elderly persons as for adults. 
The increase of life-expectancy has induced higher disease prevalence in elderly population together with a strong 
financial contribution, which sometimes exceeds their means. Several studies estimated the economic cost of 
diabetes, especially in the US, pointing on the increased health resource employed and lost productivity due to 
complications in T2DM, ADA (2013), Brown et al. (1999). 
This paper intended to provide a tool of identifying socioeconomic status as a risk factor influencing the rise of 
diabetes in an urban representative group of elderly people in comparison with a group of adults. 
2. Aim of study 
This paper aims to emphasize the socioeconomic factors influence upon the risk factors underlying the occurence 
of diabetes mellitus in the studied group of people. 
The conclusions provided by many research studies showed hypertension as one of the major contributing factors 
to the development of diabetes melitus, Hayashi et al. (1999), Mengesha (2007), Collins et al. (2011). 
Thereby, the first objective was to study whether the socioeconomic status explains the tendency towards 
hypertensive status, both for elderly and for adult groups studied. 
Different studies and trials proved the association of hypertension in diabetic patients in a very large proportion, 
condition that comes prior to the diagnosis of diabetes in 90% of cases, or succeeds diabetes which accelerates the 
atherosclerosis and the arterial stiffness, Epstein and Sowers (1992). In turn, hypertension in a diabetic patient can 
worsen the evolution of micro and macrovascular complications, such as diabetic retinopathy inducing visual loss or 
impairment, Nguyen et al. (2007), and the psycho and neuro-motor disabilities secondary to stroke, Rodriguez et al. 
(2002). The second objective of this paper focused on hypertension and other risk factors that may increase the risk 
for these patients of developing diabetes. 
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3. Material and methods 
3.1. Characteristics of the studied population 
The study population comprised only Caucasian people from two primary care offices in the urban area of Iasi, 
Romania. The sample included 259 patients, 62 adults aged between 40 and 59 years old (with a mean of 51.34 
years old ± 4.73 years SD) and 197 elderly people aged between 60 and 99 years old (with a mean of 73.87 years 
old ± 8.53 years SD). The average age of the entire group was 68.47 years (± 12.39 years SD). In this group, 191 
patients had a hypertensive status (73.7%), and 60 of 259 have been already diagnosed with diabetes mellitus. 
3.2. Data description 
The variables taken into account to quantify the socioeconomic level were: age at the baseline, level of education 
and the current amount of monthly income. The age was quantified in years of life, and categorized into senescence 
classes in view of estimating a logistic regression model. Level of education had three groups: low (comprising no 
studies, primary school and gymnasium), medium (highschool and professional school), and, respectively, high level 
of education (university and college). The monthly income was codified as very low in people with less than 1,000 
lei, low for the income between 1,000-1,499 lei, and adequate benefits for more than 1,500 lei. 
High blood pressure values superior to 140/90 mmHg define the arterial hypertension. We referred to the ESC 
Guidelines for the classification of office blood pressure levels, Mancia et al. (2013). Grade 1 hypertension is 
defined by a systolic pressure between 140-159 mmHg and/or a diastolic pressure of 90-99 mmHg. Grade 2 
hypertension has systolic blood pressure between 160-179 mmHg and/or diastolic blood pressure of 100-109 
mmHg. Systolic pressure above 180 mmHg and/or diastolic pressure above 110 mmHg are included in grade 3 
hypertension. With 4 was encoded the malignant hypertension being an emergency condition. 
Non-diabetic patients show blood pressure values classified as hypertension grade 2 and 3 in a ratio of 2 or 3 
times greater than people with diabetes, which suggests that at least some of them are at high cardiovascular risk and 
at risk of developing diabetes. The difference in blood pressure control in favor of diabetics suggests their better 
compliance to antihypertensive treatment. 
The hypothesis of independence between hypertension and diabetes status has been rejected for a significance 
level of less than 0.009, both for the entire group and also for the sublots considered according to gender, using a 
Pearson-Chi square independence test. 
Age is positively influencing the evolution towards arterial hypertension. For a level of significance less than 
0.0001, data from the sample show that, by categorizing the age of patients into senescence classes, the trend 
towards hypertensive status is confirmed with ageing (Table 1). 
     Table 1. Crosstabulation Chronological age groups by Arterial Hypertension. 
Chronological age groups Normal Blood Pressure HTN Total 
adults 40-59 ys 32 (51.61%) 30 (48.39%) 62 
young old 60-74 ys 25 (22.73%) 85 (77.27%) 110 
middle old 75-84 ys 6 (9.52%) 57 (90.48%) 63 
oldest old 85-99 ys  24 (100%) 24 
Total 63 196 259 
 
Level of education is positively correlated with monthly income; this is statistically significant for a p-value less 
than 0.0001, and the correlation is stronger for men. 
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Fig. 1. HTN distribution by level of education and gender comparisons. 
From Figure 1 it is noted that for men, higher levels of education are associated with hypertension of grade 2 and 
3, compared to women, where high pressure values are found in patients with low and medium educational level. 
The educational level is positively correlated with the occurrence of hypertension, p-value is less than 0.05. 
The hypertension prevalence was not significantly correlated with the level of the current monthly benefits. 
4. Empirical results 
We applied the Backward LR (Likelihood Ratio) method in order to estimate a logistic regression model that 
explains de hypertension status of one patient from the studied group in relation to the socioeconomic factors. In 
Table 2, we give the output of the estimated parameters. 
 










95% C.I. for 
odds ratio 
Level_education (high)   7.114 0.029   
Level_education(1) (low) -0.855 0.465 3.374 0.066 0.425 0.171-1.059 
Level_education(2) (medium) 0.199 0.408 0.238 0.626 1.220 0.548-2.717 
Income (quite low)   3.580 0.167   
Income(1) (low) 0.638 0.422 2.280 0.131 1.892 0.827-4.329 
Income(2) (adequate) 1.061 0.651 2.660 0.103 2.889 0.807-10.339 
Age 0.100 0.016 38.028 0.000 1.105 1.070-1.140 
Constant -6.079 1.233 24.291 0.000 0.002  
 
With respect to the level of education, the odds of a person with a medium level to be hypertensive are 1.22 times 
greater than a high educated one. On the other hand, the odds of low education level group to be diagnosed with 
hypertension decrease with 57.5% (Table 2). For those persons with a low income, the odds to develop hypertension 
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are 1.89 times higher than the odds of a patient with very low income. Furthermore, the odds of people earning 
adequate revenues are 2.88 times greater than the odds of patients with the lowest income. This might be explained 
by an increased rate of sedentary lifestyle encountered in well financially rewarded people. For each year a person 
gets older, the odds of developing hypertension increase with 10.5%. Given the fact that in our group of patients the 
“youngest” is 44 years old, in 10 years from now, keeping unchanged the other factors, the odds of developing 
hypertension are 2.72 times higher. 
All independent variables were significant predictors of the hypertension status, except for the current level of 
“income”. The inferential goodness-of-fit test used was the Hosmer-Lemeshow test that yielded a χ2(8) of 6.004 and 
was significant (p-value = 0.647 > 0.05), suggesting that the model was well fit to the data. Nagelkerke R Square 
coefficient of 0.315 indicates a moderate relationship between the socioeconomic variables and the prediction of 
hypertension status occurrence. 
 
 
Fig. 2. Predicted probability to develop HTN. 
Figure 2 shows the probability to develop hypertension depending on age for the three considered levels of 
education. If we imagine a cut-off at 0.5 for the predicted probability, we can notice that for people with high and 
medium education, the threshold age of becoming hypertensive is around 50 years old, about 10 years earlier than 
for people with low education level. The age is positively influencing the evolution towards arterial hypertension. 
People with low education level become hypertensive at the age of retirement, while those with high and moderate 
education level associate a more stressful job and a sedentary lifestyle, thus they cumulate different comorbidities 
earlier. 
In the study group, patients diagnosed with diabetes mellitus, accounting for a total number of 60, comprised 35 
men and 25 women. In the group of nondiabetics, 33 men and 50 women have not presented any glycaemic changes 
at baseline. 49 men and 59 women have experienced high values for the fasting glucose levels. One woman and 7 
men developed both impaired fasting glucose (IFG) and impaired glucose tolerance (IGT), but they are still free of a 
diabetes mellitus diagnosis. 
Further, using a logistic regression model, we tried to find the important determinants for the diabetic status. In 
Table 3, we give the output of the estimated coefficients: 
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95% C.I. for 
odds ratio 
HTN_age 0.015 0.007 4.455 0.035 1.015 1.001-1.030 
HTN_Duration 0.068 0.018 13.854 0.000 1.071 1.033-1.110 
Waist_Circumference_pathologic(1) 1.105 0.466 5.621 0.018 3.018 1.211-7.522 
Gender(1) 0.599 0.330 3.306 0.069 1.821 0.954-3.473 
HCA_DM(1) 1.033 0.598 2.987 0.084 2.810 0.871-0.067 
Constant -3.816 0.604 39.981 0.000 .022  
 
The estimated model shows that for a person who is diagnosed one year later with HTN, the odds of developing 
diabetes increase with 1.5%, and for each additional year with HTN, the odds of a patient to become a diabetic 
increase with 7.1%. In 10 years with HTN, keeping unchanged the other factors, the odds of developing diabetes are 
1.97 time higher. 
The odds of a patient with pathological waist circumference to develop diabetes mellitus are 3.01 times higher 
than someone without abdominal obesity. Because of the predominance of the pathological waist circumference in 
men with no metabolic advantage as women have, men have a greater susceptibility to develop diabetes. The android 
type obesity, favored by sedentariness, represents a better predictor of type 2 diabetes mellitus than the body mass 
index, Samaras and Campbell (2000). In a study developed in hospitalized patients in Bucharest, Romania, the risk 
for diabetes is 2 times higher in women, and two times more frequent in the urban area, Zetu and Serafinceanu 
(2011). 
According to this model, data show that men are more likely to develop DM than women, opposite to what is 
known in literature, Beckles and Thompson-Reid (2001). 
The heredo-collateral antecedents of diabetes mellitus (HCA_DM) have a significant influence over the 
occurrence of T2DM, namely a p-value < 0.10, as the odds of a person with HCA to develop DM are 2.81 times 
higher than someone without HCA. 
At 10% level of significance, all these independent variables were significant predictors of the diabetes mellitus 
status. The Hosmer-Lemeshow test was used to check for the goodness-of-fit. The model was well fit to the data, p-
value = 0.592 > 0.05. Nagelkerke R Square coefficient of 0.241 indicates a moderate relationship between the 
independent variable considered and the prediction of diabetes mellitus occurrence. 
5. Conclusions 
We tried to explain the condition of hypertension status in a patient depending on age, and levels of 
socioeconomic status expressed by level of education and income level. 
The age is positively influencing the evolution towards arterial hypertension. People with low education level 
become hypertensive at the age of retirement, while those with high and moderate education level associate a more 
stressful job and sedentary lifestyle, thus they cumulate earlier different comorbidities. All independent variables 
were significant predictors of the hypertension status, except for the current level of “income”. 
In a hypertensive person, the odds of developing diabetes increase with 1.5%, and for each year with HTN, the 
odds of a patient to become a diabetic increase with 7.1%. Leaving 10 years in a hypertensive status, with no change 
regarding the other risk factors, the odds of developing diabetes are 1.97 time higher. 
The odds to develop diabetes mellitus are 3.01 times higher for patients with abdominal obesity expressed by 
pathological values of waist circumference. The heredo-collateral antecedents of diabetes mellitus influenced 
significantly the occurrence of T2DM, the odds of a person with HCA to develop DM being 2.81 times greater than 
someone without HCA. 
In the sample, men were more likely to become diabetics. 
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We reckon that futur analysis should target the evolution of different pathological conditions like hypertension 
and diabetes, correlated to income fluctuations or to the level of income at younger ages. Other correlation should be 
made with life duration without any of these diseases, in relation with income. 
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